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(54) METHOD FOR ELECTROCHEMICALLY DETECTING GENE, AND NUCLEIC ACID TIP 

(57)Abstract: 

PROBLEM TO BE SOLVED; To provide a method for measuring the complementary nucleic acid 
base pair which can simply detect the complementary nucleic acid base pair at a low cost without 
requiring any marker or modification of the nucleic acid. 

SOLUTION: In a method for electrochemically detecting the complementary nucleic acid base pair, 
a method for electrochemically detecting genes comprises at least a step of bringing a single strand 
target nucleic acid into contact with a nucleic acid immobilized minute electrode obtained by 
immobilizing the probe nucleic acid to a minute electrode, and a step of measuring the change in 
the oxidation-reduction potential in the nucleic acid immobilized minute electrode. 
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(54) g^©^] mttnm&fcmmmmtim^v? 



(57) 

[SUB] WKOMH>1MI«e«&«r«'ffifllc 
§JSTiboT, 1**^0- 




(2) 

/ 

>»ti<t t>, *'Mil:i*i^n- 
7«KSB£fcbT#&n4«*H£{fc«<MISfc 1* 

/h*ff k * w 4 Kfta7c«ffi©aEfl: *»rr * is ** 

tzzt ft8&<h1-4»£^ ©«a{fc#«8ffi:S&. 
[■#12] ««»«E8*S»S«aft*WK:*lH-r 

2 ©«»??:/. 
[»*«4] Miijifthtitt. &*©b«#i 

mm2**T»S»*«2*fctt3 0^1*n*»0«R^ 
y7\ 

fc*©V<£n<7x;l>ft:£-t4tt#S2fc^L4©V>-f 20 

[»#B6] lMio*ffili<t9T»WiI 

fe, «#E2fcl>L5©lvfttjN!);RB?-y7*i, ma 

4 £ <h ft&® 1 1" * i 
[5BW©B«&KW] 
[0 0 0 1 ] 

T'cwrsfe©-?**. sskbixh, ^©fflii©^ 
-^3>©#«6*«aft*wfcttaj-r4*ttt. *©fc 

[0 0 0 2] 

[«©ftffi£^©l$^] DNA, g*. 

[0 0 0 3]jfi*p, k h4VA«t*Cfc&-r*£tt0a 

an, *4&«fi»***$-f* 

xttS*fc*ir>T»e*©se*a»H4*4;:ia*iJi&** 
fc&-3Tt?TV*4. -t©fc», DNAft^^iLT 
ffll»*/H*-fe>U— . tTt)DNA-t>-9^-*t«aMfc 
3ftfcDNA?y7t;&M®fte?®En*XJl. * 

[0 0 0 4] SftUfflftSnTV^DNA^y^tbT so 
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2 

tt. DNAHSftfl#tl/T=hn-t^a-^||, ->>J 

©*>©*»**. *fc. DNA©Sffi±^©@^{b*ffi 
t>, fc¥«86**DNA#MM*S»tfTV>4ttK$ 

-7dn AfcHjefc-ra*ftfc¥ttB£fcfta«fl &nx 

V>4. 

[0 0 0 5] £©.k5ftDNA3 L y7 , Ttt, -fit, S 
50©ftft-5*»© 1 *«DNA*qi?IHftfl:SnTV» 
4„ JlftCa^WKLfcl bDNA^I>5 
***ltf, 5t>fcffitt«&»fc ; F©*a«2*«DNA£ 
Pfi£-r4©T, *©««-©S3fe5§U*S»rr4;:ifcJ: 

«e : F*«©#«f^!JifttH#-r4»e : FtttiaT 

#4. 

[0 0 0 63 Ua>U'c©±3fcfl»©**WHfflDN 
X Cy3. Cy 5^i?©^fiS!fT^-yy KDNA 
^5BHAJ»t>fc. DNA?y7*±T38i*Sn4 

£ft7.**:J- 

[0 0 0 7 3 £££ff&tt't>$S!l&j£;f£lcH% 
filter ©«5*t*»t4*S!^-*- 1 bTifi^tti 
SnT^4-ttS*ffl (SNPs) ©&ffiTte, 
©*»CJlfcSaMWI©DNAft, »«B«T. ®&<P 

IDNAf-v^l ft*TT'©Hj£«*f*d:'*-4fc«>, 

[ooo83 ^ne>©rasft^-r4t)©tbT. ma 

«g<hT4, flUB©g«S«fflT*4fc»ft«teJ9*£3ja 

[00093 £tt*Tfc«eanTv>4«£^©«SMfc; 

1/- h£ft:frLTkW>{fc:/n-7&&ft@$£fcU 

£4 (Langmuir. 1999, 15, 3703) . VifiV. C©<t5 
fc#fttt, :/n-7**R©B£fc, a< ^'jy-f-tf— > 

[0 0 1 0 3 Sit, &nm±.\Z?*-)V7>j3-ZftL 
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x o t ymm.Tt< > 9 1> v- $ - \z «fc ? xae^ 

aH-^*ffi^«^$tlT^i. (Anal.CheE 2000. 72, 1 

334) . l^u <i>?t)\/-?-znm&7u-zr 

iLTffl^3#J£Tl}> -&MKl#giDNAt2#gi 
£^-*-£Sftt5&g#ft5i^^g#fto£. 

mmTcftft^mzMfcL, mm (hrp> t^h,*: 

(dT) 25-30^^« WA) 25-30^**^° 
i© M 1 U *W "b- > 3 >t~ i i Tig £ *»*K«K: 
*^<«afi#tttlB-r**ft (Anal.CheE 1999, 71, 
394) Ttt, *a&**T7^T*l6fcffl»&»fls£ 

&Btr*±, a»fc7^;ia*stti*»si-*afia* 

[0 0 12] -5-LT> EJUt©* 5 &«*©««{!#»» 

flWftjwptBb. ate© 

[0 0 13] ae^©««{k*ttttta*i*tbT. indi 
cator-free&#i£t>ffi£SftT^5# (Anal.CheE 200 

o, 72, 1334-1341) , z.ti\t, 

[0 0 14] ^ZLT, H©ffla©»9!tt, «±©i4sij 

fcfcftB^y^SJIttTS^iSaffiibT^a. 
[0 0 15] 

©*BfctfftT*t>©iUT. *r«lCtt. fflMMS 

StfSISi. K*BB£flSft<MM££tt*BftX3C 
«fiO^{b$atet^lS^W1-^^i^!!#^i1-^a 

[0016] »2fctt. z\<Dtamo%m\t. f§ffiM&g 

trcua z: i t*a trsaa? ? 
[ooi7] n©Hi«©sewi. a3Ktt. 

^ut. a ski*. ss±ci*«?-y7 



(3) 

[0 0 18] £©iBB©5BWi. se.it, fcettt. ffi 

[0 0 19] 

[fg$©*2fl©^!i] 891* Mjt0F9t«)K»^IS 
io ttBB£{btt^«S±0 1 *«^n-^««i 1 * 

■T4i#, B<fcasaffifc««&«fca*jlS*i*;:i£ 

[o o 2 o] -ftt*)*. iofflBrosBffloa^Foma 
20 5t^5t>©T»*. ^©ais©%Bj©ae ; p©mM'fb 

*«SftffV». tO«l*l*-yyMtt*W)«B 
£©i£> «KH*fl:«/hm«±©i*«^a-^«« 

U tt»HSfl:«/ha*±©i*«^n-^««ii* 
Ktt, BfcB7cattfc«fl:ttjI,5ftfcv>. 

30 [0021] ziroaiBiroRiHroae^cagft^wttffl 

EUroifeOK. ^&<tt>, (1) 
i, (2) «Wls*|ie*ff'5XBft*tTV»ntfJ:V» 

a**«Hjeft*/h«ii»tta*fc«. -gfiSTA 

t ^fiEit-flr 1 *«^n-^i«fc*aiMtLTV»« 1 

[0022] ^©ffliiroRwcafi^waftib^ttttiH 

*ISC*v»T. ±E (l) ©WH€fl«/h«*ii* 

t, ttir4-«#tt«tfwf&n«. sec, tkaaeft 
a/h«sts«±c:«»t, ttsa±©ttaB3t{ba/h 




(4) 

5 

-r-sit^twa. pH«>*g (jmhi) *#&©&««# 
[0023] zottacawwafi? ©««fc¥M*Hj 

&&©fcffl7j£<!:Jlfc9> £&*-?©«£& 
5. Lfca»r>T, ffiS (2)- 0«SMt*«3etLTH. 

«ft«iett*»«!«aft*. no* 5 &«*©««<&* 
# ss-r sae^ ©&ai c t>s/fl t * a . 

[0 0 2 4] ftfc. £©tt«©J69lTtt, «±©£ii0 20 
©ae^©«m{b*W^ttl*S©feJ6©iK^-y^$fc 

H£fl:«/h«as««bT&*'b©T**. -rfct^. 
SS±K, «/.MtaSM:aU *©*ffifcl*«7'n- 

[0 0 2 5] Z<Dt%. Sfttt. «7X, ->'jn>, & 

UBfcWMMSffrfcU 1 o©S«'±K2K ©flbMt 
«ftRtt«fc»fctt, 7* HJ7^77^-&ffi, 1* 
I7f>y«i:£ffl^tt7* S7t7 

[0 0 2 6] ftfcttfctt, $1\ *£***X/ty*'J 

mxmm (7*h/j>xh «Mrr*. a^ana 

fc»*"f*t>© (#-/S) Tfe^TtSICiOl^l 
Ti§»b£<&at>© Tfc-aTfciK *t 

7* hl^*hK©±d*tt&«a*B»*r'tf-r>l/ 

->7"U Xy^>yttl;:«l,TftM*R*Xs^>d' 

[0 0 2 7] £©J;5ft7* h777U^—>3>S 
tt, IC*LSIOKK«tLT«4anTV»*. L 
f:ibT, £©*8s*fflV*ntf, SK?->7©SSi4 w 
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«Btm-t>Ea©tme&a©iffi«>&Btt 
T*ft. ft. B. Sft, A 1 , HyXVth 

T#a„ 09*.fc£. m$.<DmmmT°\$, 26mmX50iiiin©;tf7 
XSS±iC3 2 0-3 6 0fi©«/.MtB£««LTH 

[0 0 2 8] COfflB036MO»»5 l y7'tt, £IUt©£ 

ti&im?u-7im\i> i#«DNAKeg££n 

KOTtoWMIttftiSU A-f 7'J^-tf-va > 
■T*«firffcB'<fcV»«ftfctt. Bat&attB*l* 
B7 r n-:/«BfcLT«'h«B±fcH£fl:Tfttf.kv>. 
*8^y 7\t®«Rfc*»©B**B*«aa3ttTV»* 
«£fcH. &S&;:g&a 1 *«7 r n-7"«B£M:B 

SB*raT«»»«B*s»**tH-ra;:£a«T? 

#a„ 

[0 0 2 9] i©taB©5eW©ft85 : y7 p fc*^T, a 

;w££*Sfta*» B/hBaK»ft»£fc3tf4#tt (a 
*J£Anal. Chea 2000, 72, 1334) tfflMpSft*. 

[0 0 3 0] tt±©t*0©iOIfiB©»W©*K?-y 

■sfcotTs^t^Tt*. i©ffis©%0j©a 

iaffl©*«ft:#aiSi!e«*ffl<r»T«fiT««K^ai6* 
^Ifii:-r^fc©T$.5. «fi©*««^6'bM6*»*J: 
*PI5fiW©3tfi^©«ftfl:*KMftlH*ftTtt. ~ 
0. 1 fMtV»3«tH«B**-r*fe», is* (a<g« 

K) ©ttft^sse^^wsffiitd^iita*. 
[0031] ^©fflK©^aj«, «±©t*t) 
©^k^ » 7^ffl i^xae? ©«twb#«&aj *ff 5 




7 

tt. «M. 8(1*8, fl?ffi8B#£ffiB&{"fcbfcl5l8£*SS 

•^7fc4 (POCT) *»JflB£-r*«»S!a»»e* 

[0 0 3 2] ftT. *ttbfcBffifc»oT*llM»*jR 
b. t©»9BO**©»ttf3^TS6C»U<ttWr 

[0 0 3 3] 

(1) «/Jx**«7W©fMI 
HI fc«/h«S71^©ffrSXg©*K£*bfc. 

[0 0 3 4] (a) F#5* '(1 0 0) (MATSUN 

AMIttg. 76 mmX27 mm, JPS1. 2~1. 5 mm) 
*;Sfc«.tfrbTll&26 mmxSOmmtb. iSSE 
* (Mill Q) <PT30fl-.HK «?IllJfl7-feh> (NX 
tt#) T30#WK S6fciBtt*T30»HiB#«ft*b 

[0 0 3 5] (b) ^-^»^*gfi (Variant 
K. JTM200R) £fflV>T, ^5x10-5 Torr^T©KSft 
jiTiUEg99. 95*©A 1 (=7 3*5S*a) £&200Aii 
*b, ttV>T«S99. 95X0fc (=53*a*a> £&20 
00Afc*U Al/Augi (110) S#*bfc. 

[0 0 3 6 ] (c) Sfi±K. Xfc?>3-?- (*Jjg50 
0 rpmx3 sec. #ji5500rpmX20 sec. slope 2 sec) T 
#ySl/y*Xh (S1818. Shipley) U 
yXM (111) &»£bfc. 

[0 0 3 7] (d) :©SS5ll0ttl»»L 
^fcAdobe Illustrator8Tr1f'f >b, 7-<;l^A 
ffi^J (OiEBttJK) b£7* hvx?£@£b, S3t (2 
59) LT, 9ltttK CMF-319, Shipley) x30 sec. $ 
*x30 secTH&bfc. 

[0 0 3 8] (e) KI WMmxm 40g. 1 2 («* 
ffiXXft) 10gtlH«*400Blt*»Ufct>OTftxi mi 
n, HG*x30 secTi»?>^bfcH, HNO3 (ftftMX 
!*)■ 50ml, CH3COOH (ft%ttKX£) 200ml. H3PO 
4 (ID^MXXit) 200ml *iB«*50ilKM*bfcfc©T 
A 1 (4 0"CX 1 09, $*X 3 09) £x-y^>:?b 

[0 0 3 9] (f) remover (1165. Shipley) 6 0*Cx 

1 09. 7-th y mmm-) , x?/-;u 

*«7W*fl«Ufc. 
[0 0 4 0] (g) >J-F««#S*B-r5fc»fcStf 
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(5) 

^yfl/yXh (S1818. SHIPLEY) Sa*bTUJ?^h 
1 (112) «J»£Ufcft, t-y>TKLf;|, 
(h) ^©TXyV^-^ffl^TSft, Sitftb, »/h 
«I (11) fl^&JtffttfSWMi (U-FIM-W 

(12) «»*«m*-e-fc. 

[0 0 4 1] ^e,nfc«/jN^«ffi7U"r&H2{r^b 
[0 0 4 2]:oa*fttt7Wi:tt, 

10 l*^^-y-> r-DNA^Wig^ST-f^ntf^-y 
«Tf«fc»® - ?-f0n£x;i' (1 3) SSMSLfc. 
(2) l*«^n-!/DNA©H*flS 
50mer©poly(dA) (IEWI1) *l*«7*n-7*DN 
Atbfc. 

[0 0 4 3] hDNAibTli, 50mer 

©poly(dT) (E^J#^2) . 50mer©poly (dG) 
^3) . 50mer©poly(dC) (E?!l##4) . 43J;tfE?iJ 
#*2©poly(dl)fc*»**5'*ttfcS 1 3#a~ 1 8# 
aST©6fi©TSAACCGGtbfe57.Vy?DN 
20 A (E?IJ##5) SWbifc. 

[0 0 44] *t\ EJIMIO^U^^I/^H©' 
5' jftJBK^-MltWXLfc'bO (0. 2ugj£*BHP 
LC*SSb£7 = n-:/DNAfre> r B fltttr9FS%M »-fe > 
9-} \zx^m KTE buffer (lOmM Tris-HCl (pH8.0) 

and lmM EDTA (pH8. 0) . fQ^fcEliXii (*) IS) £f- 

^--;nit$i*»7 p n-7'DNA<hb. B3*ia*.T# 

$?b£. V-f ^ntf^-y HSfflWr, ^-JWiEtt 1 * 
fg7°n— 7"DNA (50uM, 0. 5m 1) (100 mM KC 
1) Z®'b&nW, (1 1) XtXtf-yhb. 5-CT2 4 
30 EWKJfcSi*. l**7n-^DNASH«ftbt.. 
[0 0 4 5] HSftSJS^, KC1 buffer (lOOmM. faK 

mmxm m w £jflHT««sft»u 

(11) ±t3S^@^t$tlT^7iVi7 P n-7*DNAS: 

(1) DNA^y^OKftaTMfiCltB 
1 *^7 p O-7*DNA$l^{bbT^^:^m/J^m®7 
K (1) * s tt>*E5lJ#^l©l*^7 > n-7*DNA€: 
iSjtbfcDNAfyT* (1* ) 2 5*C©KCli§ 

40 ^ (lOOmM, 20wl) (2) twSSIb. 3 mgffitCfcS+r . 

[0 0 4 6] 03 C«»fl:*a«S«OlW8t*bfc. 
[0 0 4 7] (3) ttitU It^mg^ffl^ 

Tj^tfc bT*ft©f n**± lmVWrtTafe S ii i €?tigb 

fc&ffi^fc. (4) cue^mtfflvifc. 

[0 0 4 8] DNAf y7* (1* ) *»6U-H 

7-ft (12) *3I#HJU *f>-/n?7h (5) 
tS^bTrrofc. Steli. ffl§liSS50mV/sT-400~70 
0mV©®aT4iel^Diibfco 3>t:a-^ (6) T» 
so «fb, »6nfc-»J--f^u 7J'^ti/7A^4l;S 




4$ ® 2003-9081 5 (P2003-90815A) 



(6) 
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bfc. 

[0 0 4 9] l+JH^n-^DNASBSefcl/Tlri&V* 

m^&mmjui a) -v\t. ***o*ft«7ct;-^ 

(fi-23/tA) tfftSftfc (04 a) . 7n-7D 
NASKftbftDNA?'^ (1 ' )-Ttt, &**© 
K-^ttStAygJl&ftfcj&^fc -(H4b-) . 

[0 0 5 0] CttJ:D, l*«^D-^DNACDH*flS 

(2) A-r^uy-r-fe*— >a> 

*SS0iJ 1 TffrS b D N A ? y 7 K - /W 7 U ^ -tf- 
y 3 >A77r- (lOOmM KC1 and 5mM Tris-HCl (pH8. 
0), ftftMISlgl (*) S) TH«bfcl*«*-y? 
hDNA (EH#*2) (0.01aM~50yM> 0.5^1) & 

tt. hDNASA-1'^'jy-fif->'H> 

3>/ty7 7-T«/h*WI (ID «ft*b"C##ft 
WfcRtfbTHSDNASISSbfc. 
CO 0 5 1] »&*lfc-tf-f *'J v^sfal^i^AfcH 

4 c (CTpbfco 

[0 0 5 2] 1M £"J 7?#JWty7AI:*^T, & 
iS*©ftftit7E tt^K**b. ftftttfe 1/10S 
Stc&ofc. UtiiO, i*^yn-^DNA(ii*m 
37_y 7 hDNAAVW7U$ f 'f-t?-S'3>U 
fg (11) ±©DNA©**a*K*b. ft/h&«E 

(id «t^Ki»snfcct*»*snfc. 

CttttMl] SHMUTfMtbfcDNA^-y:/ d' ) 
fc. *JS«2iW*C!)^ratT3>Nn-;WDNA cen 

[0 0 5 3] b*»u ^■fno»* , b«fl: • a5Bt»- 
tMSIiDNAf-^ (l* ) ¥»©*«!:• Stc** 
-*ffift»ta«HUT*ofc (04 d) „ TftfeS, 
poly(dG) (E5«#^3) *«:7n-7DNAT*SpolyCd 

a) t /w ^ u ? -r -tf - ; > a > b& kz. t wnmt^ft t 

<110> (Japan Science and Technology Corporation) 

<i2o> aer©««<fc»«mH*i6tiwyy^ 

<130> NP01354-SH 

<160> 5 « 
<210> 1 
<211> 50 
<212> DNA 

<213> Artificial Sequence 

<220> Synthesized Oligonucleotide 

<400> 1 

aaaaa aaaaa aaaaa aaaaa aaaaa aaaaa aaaaa aaaaa aaaaa aaaaa SO 
<210> 2 
<211> 50 

<212> DNA \«i 



10 

: [.0 0 5 4] dO»fPS4@||»3igbfct^5, \ivftl 
©Jg^fcliattaHWBSftfc. 
[0 0 5 5] Httfc, poly(dC) (EWI4) ^polyfd 
T)OS^V7fDNA (E5HHI5) fct3HT"bH«© 
Sf^^rTofc(h^5, poly(dA) tO/W ^ -tf-i V 

(HJ&0J 3 ) * - y y h D N A© WKJftfc 
*lMllTfhfcSttfcpolyUJO (EW*l) 
^DNAil/T#T*DNA^y^C#U 
DNA (E3WI2) ©jgft£lnM~25nM£T£*., £ 
it • »76««-«fift«*#fc. l-DNA©i§ 

[0 0 5 6] 0. lfM~50MM£Tit&Mfrli8&75*S$*lfc 
*J:tf^D-yDNA©«.©»fta7ct:-^C^ 
Jfbfc8*J:D» lOHliCRSODNAfy^ffllJ 
4CtCJ:D, ffi*t««£ifiS*f£> 0. lfM£V>3«k 
m.<r>9-fv hDNAfr£&fflT£3££#^£ft 
fc. ^£9> C©5B9i©fl*l»«K*S»©««ft*W 

[0 0 5 7 ] 

[5fi"JH©Si*] tt±Bb<K9Hbfci::fe?>. i©^BJ(C 

s f -a * ft t * © fc * © &£ ? v m ft a n « . 

[0 0 5 8] iO»WO«»^»^tt, ^n-yg»^» 
Ifif^i^f -C ;U7.tt£«t© 

[0 0 5 9] 
[IS91J*] 
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1% 132003-90815 (P2003-9O815A) 



(7) 

// 12 
<213> Artificial Seauence 
<220> Synthesized Oligonucleotide 
<400> 2 

ttttt ttttt ttttt ttttt ttttt ttttt ttttt ttttt ttttt ttttt 50 
<210> 3 
<211> 50 
<212> DNA 

<213> Artificial Seauence 

<220> Synthesized Oligonucleotide 

<400> 3 io 

ggggg ggggg ggggg ggggg ggggg ggggg ggggg ggggg ggggg ggggg 50 
<210> 4 
<211> 50 
<212> DNA 

<213> Artificial Seauence 

<220> Synthesized Oligonucleotide 

<400> 4 

ccccc ccccc ccccc ccccc ccccc ccccc ccccc ccccc ccccc ccccc 50 
<210> 5 

<211> 50 20 
<212> DNA 

<213> Artificial Seauence 

<220> Synthesized Oligonucleotide 

<400> 5 

ttttt ttttt ttaac cggtt ttttt ttttt ttttt ttttt ttttt ttttt 50 



[Hlil!©fB}#^iKBJ] 

[01] £<D?gBJCDDNA^-y7^gl;&Ig£#J*Ufc 

im2] z.<D^m.o%'m<D^Mm\zi. ] omtiitm^ 

[04] c0%W<D%MW\z&i,izm%.i\:¥W%.&iO® 

(a :aMSl7K(0*, b : \*%cfu-7Wm. 

(poly(dA)) £@£{fcb£DNA^.y7\ c : 1*5«^ 
-y-yhDNA (poly (dT)) t&fo®. CW^'J^t? 
—>3>$>K» , d : l*^^-y->hDNA (poly(d 
G)) tlxfo& (A'f ^uy-f-b'-va ytth) ) 40 

[0 5] C©fg^CDDNA?--y7 ( $:fflUTA'f ^'J^-f 
-tf-i >/3 yZQmt^Wz.mfehtztikOZ-fv hDN 



1 «/h^«ffi7K 
1' DNA^yZf 

1 1 

12 ij-Ky-f-f 

13 -7<i7D^x;P 

1 0 0 #5XSffi 

110 A 1 /AuiSH 

1 1 1 Wv^t; hi 

1 1 2 Wv>7. hi 

2 (Kci) 

3 (Ag) 

4 *fg (P t) 

5 #f>^X?7h 

6 3>fcfi-^ 




(51) Int. CI. 7 m\tm FI t-73-K (##) 

G 0 1 N 27/48 G 0 1 N 37/00 1 0 2 

33/483 27/30 3 5 1 

33/53 C12N 15/00 F 

37/00 1 0 2 G 0 1 N 27/46 3 3 6 B 

(72) 3691* #Q IEW F^-A(##) 2G045 AA25 DA12 DA13 DA14 DA77 

*Rjfr*ffilfr/.MffBCSt6TB38-10 ;U- FB02 FB05 FB16 HA16 

f)lMy\U 4B024 AA11 AA20 CA01 CA09 HA11 

HA12 

4B029 AA07 FA02 FA10 FA15 

4B063 QA01 QA18 QQ42 QR32 QR55 

QS34 QS39 QX04 QX05 



